Introduction

31
Consumption of poultry meat in the UK has increased very considerably over the last 60 years from National Diet and Nutrition Survey (Bates et al., 2014) confirmed that chicken and turkey meat and 37 meat products contribute only 6 -7% of dietary fat intake. Poultry meat does however have a very 38 3 variable fat content depending on which part of the bird's body the meat is derived and whether 39 skin is included (Givens, Gibbs, Rymer and Brown, 2011) .
41
There has been interest in the role of poultry meat as a dietary source of long chain n-3 42 polyunsaturated fatty acids (PUFA), mainly eicosapentaenoic acid (EPA, 20:3 n-3) and 43 docosahexaenoic acid (DHA, 22:6 n-3). Intake of these fatty acids is below the recommended value 44 of 450 mg/d (SACN/COT, 2004) in large parts of the UK population, primarily due to a low intake 45 of oily fish (Givens and Gibbs, 2006) . Givens and Gibbs (2006, 2008) The review of Minihane, Givens and Gibbs (2008) concluded that there were few truly comparative 61 data on the fat and fatty acid content of retail chicken meat from organic versus conventional 62 production systems. Moreover, the available studies were not representative of meat sold in the UK 63 4 and most studies analysed fresh rather than cooked meat. The main objective of the current study 64 was to compare the fat and fatty acid content of cooked meat from retail chickens labelled as being 65 derived from conventional or organic production systems. Two low-cost, fresh, chilled non-organic (assumed to be intensive) reared, dressed broiler chickens 72 and two fresh, dressed, chilled birds labelled as from organic production of near identical weight
73
(1.5-1.6 kg) were purchased from each of three leading supermarkets in February 2011 (Table 1) .
74
All packaging and any giblets and loose internal fat were removed and all 12 birds were weighed. For total fat and fatty acid analysis, thawed meat samples were freeze-dried over a period of three 92 days, followed by grinding to a fine powder using a pestle and mortar. The powdered samples were 93 stored in labelled, sealable polythene food bags at -20°C until analysed. Total fat was quantified by 94 extraction of the oil from the freeze-dried material (4.0-4.6 g) with light petroleum ether (boiling 95 range 40-60 o C) using a 'Soxflo' apparatus (Brown and Mueller-Harvey, 1999 ) at room temperature.
97
A modified one-step methylation method (Sukhija and Palmquist, 1988 ) was used to extract and 98 methylate the fatty acids in the freeze dried material. Briefly, approximately 300 mg freeze dried 99 sample was incubated at 60ºC for 3h in the presence of 2 ml toluene (containing 1 mg/ml 100 heneicosanoic acid methyl ester (Sigma Aldrich, Poole, UK) as an internal standard) and 3 ml fresh minute to 240ºC and held for 8 minutes. FAME were identified using retention times cross 114 referenced against external mixed standards (GLC463 Nu-Chek-Prep Inc, Elysian, MN and O4754, 115 O9881, E4762, V1381, Sigma-Aldrich Company Ltd., Dorset, UK). FAME were then quantified 116 using the peak area from the known concentration of heneicosanoic acid FAME added to the 117 process at the beginning of the methylation stage. Overall, the concentrations of six fatty acids were significantly affected by production system. Four 139 (cis-9 16:1; cis-9 18:1; 18:3 n-3; 20:3 n-6) were higher (P<0.05) in conventionally produced meat 140 than organic meat whereas two (20:4 n-6 and DHA) were lower (P<0.001). These results led to EPA, DPA and DHA were however, highly influenced by the production system x supermarket 145 interaction (P<0.001). Detailed examination showed that only in Supermarket 1 were these fatty 146 acids significantly (P<0.05) higher in organic than conventional meat. Moreover, the differences for 147 Supermarket 1 were very large with concentrations for EPA, DPA and DHA of 7.82, 18.9 and 6.73 148 mg/100 g respectively in conventional meat and 24.6, 35.6 and 72.4 mg/100 g in organic meat.
149
Other production system x supermarket interactions reflected generally less marked disagreements Table 3 reports fatty acid profile (g/100 g total fatty acids) of the lipid in the cooked chicken meat 155 and shows that cis-MUFA were most abundant. Ten fatty acids (14:0, 16:0, 16:1 cis-9, 18:0, 18:1 156 cis-9, 18:2 n-6, 18:3 n-3, 20:0, 24:4 n-6, DHA) were affected (P<0.05) by production system with 157 total saturated fatty acids (SFA) being of lower concentration in fat from conventional than organic 158 meat (P<0.001) although the production system x supermarket interaction indicated that was only 159 the case for Supermarkets 2 and 3. Overall, lipid from conventional meat was higher in cis-MUFA 160 (P<0.001), predominantly 18:1 cis-9, and 18:3 n-3 (both P<0.001), whilst lipid from organic meat 161 was richer in total n-6 polyunsaturated fatty acids (PUFA), EPA+DHA and EPA+DHA+DPA (all 162 P<0.001). However significant production system x supermarket interactions (P<0.001) had high With the large increase in consumption of chicken meat over the last 60 years, and more recently a 173 rise in organic chicken production, information on its nutritional composition and any effect of 174 production system is a priority. There are however few published data on the total fat and fatty acid primarily a function of meat source (breast, leg) and skin inclusion. The variation in fat content is 180 not reflected in the declared fat contents of whole birds which is therefore of very limited nutritional 181 value to the consumer. Overall, whilst the total fat concentration in the conventional meat was 182 significantly (P< 0.01) greater than in the organic meat with mean fat contents across all meat types 183 of 7.4 and 6.1g/100 g respectively, this was influenced by Supermarket 3 which had the highest (8.7 184 g/100g) and lowest (4.1 g/100g) fat content of conventional and organic meat respectively. Husak, The present study has weaknesses. The sample number was not large and it was also limited to 250 supermarkets in the Reading area and only one cooking method was used. Despite these issues, to 251 our knowledge this is the only study of its type. Future studies covering a larger geographical area 252 and the effect of different cooking methods/temperatures would therefore be desirable. Meat from retail chickens in the declared weight range 1.4 to 1.6 kg is likely to have a fat content of 257 approximately 1.7, 5.2, 7.7 and 12.9 g/100 g cooked weight in skinless breast, breast with skin, 258 skinless leg and leg meat with skin respectively, with meat from organic production being of 259 slightly lower fat content. Chicken meat was a rich source of cis-MUFA although the organic meat 260 contained less than conventional. A lower total n-3 PUFA concentration in the organic meat was 261 due to lower 18:3 n-3 although in contrast, the organic meat contained more EPA and DHA than 262 12 conventional meat. The higher EPA and DHA in the organic meat was however, the result of a large 263 difference for only one supermarket and means that poultry meat labelled as organic is not a 264 guarantee of higher long chain n-3 PUFA. Overall, there was little evidence that meat from organic 265 chickens had fatty acid profiles which would be classified as healthier than that from conventionally Table 2 . Effect of conventional (C) or organic (O) production system (PS), meat type (MT) and supermarket (S) on fat and fatty acid content of cooked chicken meat (values 351 are least square means; mg/100 g cooked tissue -8,11,14 (n-6) -5,8,11,14 (n-6) -5,8,11,14 (n-6) -7,10,13,16 (n-6) 0 
